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The aim of this work is to study the influence of sensitisation to intergranular corrosion on a highly 
alloyed austenitic stainless steel, Alloy 926 (UNS N08926). Some specimens of this steel have been 
heated in an argon atmosphere at 825 ºC during 1 hour. The degree of sensitisation has been 
characterised by means of SEM, etching (with oxalic acid), and electrochemical reactivation methods 
(single and double loop tests). The corrosion behaviour of sensitised and unsensitised Alloy 926 has 
been analysed in a concentrated aqueous lithium bromide (LiBr) solution of 992 g/L by means of 
cyclic potentiodynamic curves at different temperatures. The results indicate that chromium carbide 
precipitates reduce the pitting potential value of Alloy 926. Besides, the pitting potential decreases 
with temperature. On the other hand, the corrosion potential and open circuit potential values increase 
with temperature and sensitisation. 
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1. INTRODUCTION 
Refrigeration absorption machines are again considered as suitable refrigeration systems 
because the use of chlorofluorocarbons (CFCs) was banned (Montreal Protocol [1], 1987) and their 
substitutes, i.e. hydrochlorofluorocarbons, are submitted to severe regulations, Kyoto protocol [2], 
1997). Absorption machines can use different working fluids, such as (NH3-H2O) or (H2O-LiBr). The 
last one, H2O-LiBr, is the most commonly employed refrigerant/absorbent couple in absorption 
systems due to their favourable thermophysical properties [3, 4]. However, LiBr can cause serious 
corrosion problems on metallic components in refrigeration systems. Bromides, like chlorides, are 
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aggressive ions and their corrosion effect may be accelerated in absorption machines due to the high 
temperatures and concentrations reached in them.  Therefore, stainless steels are widely used in 
structural elements because they present good corrosion resistance.  The corrosion resistance of 
stainless steel is mainly due to its chromium content because a chromium oxide film is formed that 
protects the alloy [5-7]. AISI 304 and AISI 316 austenitic stainless steels are the most commonly 
manufactured materials. However, in austenitic stainless steels, an improper heat treatment in the 
temperature range between 500 and 900 ºC causes chromium and carbon to react at grain boundaries 
and form chromium carbides, concomitant with the formation of chromium depletion zones appear at 
the adjacent zones [8-23]. Then, the corrosion resistance of the steels decreases as a result of the 
precipitation of chromium carbides. The high concentration of chromium in Cr23C6 particles, which is 
one of the most stable carbides [24, 25], reduces locally the chromium content in the region adjacent to 
these chromium rich precipitates. Since chromium diffuses much more slowly than carbon, there is not 
enough time for chromium to diffuse to the carbide from all over the grains. So, in the region that is 
near grain boundaries, the chromium content lowers below 13 %, which is a critical value for the 
corrosion resistance of stainless steels. This process that forms a chromium depletion zone is called 
sensitisation to intergranular corrosion. Various evaluation tests have been developed to determine the 
susceptibility of stainless steels to intergranular attack. Some of them are described in standard ASTM 
A – 262 [26]. Furthermore, there are electrochemical potentiokinetic reactivation tests (EPR) (single 
and double loop) [21, 27-30] that permit evaluating the degree of sensitisation (DOS).  
Several papers have studied the corrosion in LiBr solutions [3, 31-38]. In a previous work, the 
corrosion behaviour of a duplex stainless steel in concentrated aqueous LiBr solutions was studied in 
its as-received and sensitised state [39]. In that case, sensitisation process was due to the formation of 
new phases. Therefore, the aim of this work is the study of the sensitisation influence over the 
corrosion behaviour of a highly alloyed austenitic stainless steel Alloy 926 (UNS N08926) in 
concentrated aqueous LiBr solutions at different temperatures (25 ºC, 50 ºC, and 75 ºC). This stainless 
steel has a higher content in nickel and molybdenum than conventional austenitic stainless steels, such 
as AISI 304 or AISI 316.  This higher nickel and molybdenum content gives substantially improved 
resistance to pitting and crevice corrosion in halide media. As a result, Alloy 926 can be considered an 
interesting material in absorption machines that use aggressive LiBr solutions.  
 
 
 
2. EXPERIMENTAL PROCEDURE 
2.1. Materials 
A highly alloyed austenitic stainless steel, Alloy 926 (UNS N08926) supplied by Krupp, was 
used in the electrochemical tests. The chemical composition in weight of Alloy 926 is: 20.8 % Cr, 
24.90 % Ni, 0.90 % Mn, 0.35 % Si, 6.45 % Mo, 0.94 % Cu, 45.16 % Fe, 0.02 % P,    0.01 % C, and 
0.18 % N. The electrodes of Alloy 926 were machined and shaped as a rectangular prism 30 mm high 
with a base surface of 0.36 cm
2
.  
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Three specimens of Alloy 926 were introduced in a silica tube in a furnace (CARBOLITE TVS 
12/600) under an argon atmosphere. The furnace was controlled by the software “iTools” provided by 
“Eurotherm”. Then, the specimens were heated to develop sensitisation. Heat treatments were carried 
out at 825 ºC for a period of 1 hour. These conditions were selected because in previous works, 
sensitisation was observed with this heat treatment [40, 41]. Finally, the specimens were water 
quenched. After the heat treatment, the specimens were covered with polytetrafluorethylene coating. In 
this way, only an area of 0.36 cm
2
 was exposed to the solution. Prior to the electrochemical tests, the 
specimens were wet abraded from 220 SiC (Silicon Carbide) grit to a 4000 SiC grit finish, and finally 
rinsed with distilled water.  
 
2.2. Sensitisation characterisation 
Single and Double Loop Reactivation Potentiokinetic tests were applied in order to characterise 
the degree of sensitisation of Alloy 926. The electrolyte employed for the reactivation tests was 2 M 
H2SO4, 0.01M KSCN, and 0.5 M NaCl [42, 43]. In the single loop method, the specimen was 
passivated at 200 mV vs saturated calomel electrode (240 mV vs Ag/AgCl with 3M KCl electrode) for 
two minutes. Later, the potential decreased down to the open circuit potential at 1.667 mV/s. A 
measure of the degree of sensitisation could be obtained by calculating the reactivation charge [30]. In 
the double loop method, the Open Circuit Potential (OCP) was measured for two minutes. Next, the 
work electrode was anodically polarised from OCP to 300 mV vs saturated calomel electrode (340 mV 
vs Ag/AgCl with 3M KCl electrode) at a rate of 1.667 mV/s; this is the activation loop. Then, the 
scanning direction was reversed and the potential decreased at the same rate until reaching OCP; this is 
the reactivation loop. The ratio between charges in the reactivation (Qr) and  activation (Qa) loop  was 
used to measure the degree of sensitisation (DOS).  
 
     (1)                                                   /(%) QaQrDOS   
 
 The specimens could be classified into different levels of sensitisation (unsensitised, slightly 
sensitised, medium sensitised or severely sensitised) depending on their sensitisation degree and 
reactivation charge using different correlations, such as the standard ASTM G-108 or Cihal proposed 
in the literature [30, 44].  
 
2.3. Microscopic analysis 
In order to estimate the formation of chromium carbides during the heat treatment, the 
materials were examined by scanning electron microscopy (SEM) and backscattered electrons. In 
addition, the materials were etched according to ASTM A-262  [26] with oxalic acid to reveal 
chromium carbides 
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2.4. Cyclic Potentiodynamic Curves 
The specimens of unsensitised and sensitised Alloy 926 were tested in 992 g/L LiBr aqueous 
solutions at different temperatures: 25 ºC, 50 ºC, and 75 ºC. LiBr solutions were prepared from LiBr 
(minimum purity of 98 %) provided by “Panreac” company.  
Cyclic Potentiodynamic Curves were determined using a Solartron 1287.  In all cases, the tests 
were repeated at least three times. The scans presented in this paper show one of the curves obtained. 
The devices P-200002525 and P-200002526 [45-48] were employed in the electrochemical tests. 
These devices allow observing the electrode surface in real-time as it undergoes electrochemical 
corrosion processes. The experimental devices consist of two elements: the electrochemical unit and 
the image acquisition section. The electrochemical system is composed of the data acquisition 
equipment, which registers the electrical signal obtained from the corrosion processes that take place 
inside a horizontal electrochemical cell. The image acquisition system consists of a microscope-
stereoscope and a colour video camera assembled to the optical device.  
The potentials of the working electrode were measured against a silver-silver chloride with 3M 
KCl reference electrode. The auxiliary electrode was a platinum electrode. Polarisation curves were 
obtained in deaireated LiBr aqueous solution by bubbling nitrogen for 25 minutes, prior to immersion. 
During the test, a nitrogen atmosphere was maintained over the liquid surface. Before each polarisation 
test, the specimen was immersed in the test solution for 1 hour at the open circuit potential (OCP). 
After the OCP test, the specimen potential was reduced progressively to -1000 mVAg/AgCl during 60 
seconds in order to create reproducible initial conditions. Then, the potentiodynamic curves were 
recorded from – 1000 mVAg/AgCl to anodic direction at 0.1667 mV/s sweep rate. When the current 
density reached 10 mA/cm
2
, the potential scan was reversed in order to evaluate the repassivation 
tendency of the metal. 
 
 
 
3. RESULTS AND DISCUSSION 
3.1. Microscopic analysis  
Figure 1 shows the image of a sensitised specimen of Alloy 926 obtained by SEM and 
backscattered electrons. In this figure, chromium carbides are brighter than the rest of the surface due 
to their higher chromium content. These carbides are surrounding the grain boundaries of austenite. On 
the other hand, chromium carbides were revealed by etching them with oxalic acid in order to verify 
the results obtained with the SEM analysis. Figure 2 shows the unsensitised and sensitised Alloy 926 
after etching with oxalic acid.  The unsensitised specimen shows no attack around the grain 
boundaries, whereas the sensitised specimen shows a ditch structure, where all the grains are 
completely surrounded by an attacked area. 
Therefore, after the microscopic study, it is clear that the sensitisation process produces 
chromium carbide precipitation at the grain boundaries. The precipitation of chromium carbides results 
in chromium depletion in the neighbouring areas. Despite the fact that the carbon content is lower than 
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0.03 % (limit that is generally established to avoid the carbide precipitation [49]) chromium carbides 
appears because carbon solubility is considerably lower and chromium diffusion is faster in nickel-
base alloys and austenitic stainless steels with high nickel content [50]. On the other hand, it can be 
expected that the areas close to the chromium carbides become sensitised to intergranular corrosion. 
 
 
 
Figure 1. Image of sensitised Alloy 926 obtained by scanning electron microscopy and backscattered 
electrons. Chromium carbides are brighter than the rest of the surface.  
 
             
a) Unsensitised Alloy 926                                          b) Sensitised Alloy 926 
 
Figure 2. Images of unsensitised and sensitised Alloy 926 after etching with oxalic acid. 
 
3.2. Sensitisation characterisation 
 Figure 3 shows the single and the double loop curves for unsensitised Alloy 926 and Alloy 926 
sensitised at 825 ºC. 
According to the results of the single loop test, the sensitised sample shows a higher 
reactivation charge than the unsensitised sample, as shown in Figure 3 a. The charge values of 
unsensitised and sensitised Alloy 926 were 0.02 C/cm
2
 and 0.43 C/cm
2
, respectively. There is a 
noticeable increase in the reactivation charge as a consequence of the heat treatment. According to the 
reactivation charge and the correlations proposed in the literature [30], heated Alloy 926 is severely 
sensitised. 
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a) Single Loop tests                                               b) Double Loop tests 
 
Figure 3. Single and Double loop curves for unsensitised Alloy 926 and Alloy 926 sensitised at 825 ºC 
for 1 hour. 
 
In the case of the double loop test, results show that heat treatment increases the degree of 
sensitisation detected during the electrochemical reactivation tests. The DOS value of non heated and 
heated Alloy 926 is 0.0 % and 60.76%, respectively. The results obtained by means of the double loop 
method indicates a high level of sensitisation as reported by Cihal [44]. Furthermore, in the double 
loop curves, it can be observed that both the reactivation and activation charge increase as a 
consequence of heat treatment. The increase in the activation and reactivation charge is related with a 
weaker passive film in the areas with a lower chromium content.  Therefore, the chromium carbides 
observed in the microscopic analysis have a great influence on the corrosion behaviour of Alloy 926.  
 
3.3 Open circuit potentials  
The OCP values of unsensitised and sensitised Alloy 926 in the 992 g/L LiBr aqueous solution 
at the different temperatures are shown in Figure 4.  
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Figure 4. Open Circuit Potential values of unsensitised and sensitised Alloy 926 in the 992 g/L LiBr 
solution at different temperatures.  
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The highest OCP values are exhibited by the sensitised sample. The maximum value of the 
OCP has been obtained in the sensitised material at 75 ºC (87 mVAg/AgCl). The main difference between 
unsensitised and the sensitised Alloy 926 is the presence of chromium carbides in the second one. 
According to one of the theories about the causes of intergranular corrosion, the concentration of 
chromium in the precipitated carbides is much higher than in the surruounding matrix [44, 49, 51].  
Therefore, chromium carbides are more cathodic than the rest of the surface. Then, it is 
probable that the potential of the galvanic pair between the carbides and the rest of the surface could be 
more positive than the surface without carbides.  
The OCP values shift towards more positive values with temperature in both materials. This 
displacement is justified by the passive nature of Alloy 926. It is well known that temperature favours 
the kinetics of the corrosion reactions [52-55]. However, it also promotes the fast growth of the passive 
films on metallic surfaces [35, 56-58], which results in the ennoblement of the metal.   
A slight trend to shift to more noble OCP values with immersion time is generally observed in 
unsensitised and sensitised Alloy 926, showing the properties of the passive films formed on the 
electrode surface during immersion in the LiBr solution.  
 
3.4 Cyclic potentiodynamic curves 
The cyclic potentiodynamic curves of unsensitised and sensitised Alloy 926 in 992 g/L LiBr 
solution were obtained at 25 ºC, 50ºC, and 75 ºC in order to evaluate the corrosion resistance of both 
materials at different temperatures.  
 
3.4.1. Unsensitised Alloy 926 
The cyclic potentiodynamic curves of unsensitised Alloy 926 in the 992 g/L LiBr at the 
different temperatures are shown in Figure 5. 
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Figure 5. Cyclic Potentiodynamic curves for unsensitised Alloy 926 in the 992 g/L LiBr solutions at 
different temperatures.  
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Temperature affects the cathodic branch and all the values of current density along this branch 
increase with temperature. Unsensitised Alloy 926 shows a passivation behaviour at all the solution 
temperatures. 
 
                      
a) Beginning  of the test                                                 b)  Ep = 657 mVAg/AgCl100 μA/cm
2 
 
                     
c)  664 mVAg/AgCl35.20 mA/cm
2
                                        d) 447 mVAg/AgCl51.40 mA/cm
2 
 
 
e) End of the testErp = - 17 mVAg/AgCl 0.71 μA/cm
2
 
 
Figure 6. Images of the unsensitised Alloy 926 surface in the 992 g/L LiBr solution at 25 ºC at 
different moments of the cyclic potentiodynamic test.  The first pit that appears on the surface 
during the pitting potential is marked with a white circle.  
 
The range of the passivation zone decreases as the solution temperature increases: 1389 mV at 
25 ºC, 967 mV at 50 ºC, and 776 mV at 75 ºC. The corrosion potential value shifts towards more 
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positive values as temperature increases. On the other hand, the pitting potential value decreases with 
the solution temperature, as shown in Figure 5. An anodic peak appears close to the pitting potential, 
these peaks appear at the same potential (around 300 mVAg/AgCl) at all temperatures and their potential 
interval is lower as the solution temperature increases. 
These peaks are probably related to the region of transpassivity, where the Cr
3+
 ions in passive 
oxide layer for instance in the stainless steel begin to oxidize to soluble Cr
6+
.  It causes the passivity to 
breakdown and the current rise rapidly [59]. 
Figure 6 shows electrode surface images obtained at different moments of the electrochemical 
test in the 992 g/L LiBr solution at 25 ºC. The attack morphology at the other testing temperatures (50 
and 75 ºC) is similar to this temperature. Figure 6 a) shows the aspect of the unsensitised Alloy 926 
surface at the beginning of the test. Figure 6 b) shows the pitting potential (when current density 
reaches 100 μA/cm2) of unsensitised Alloy 926 and how corrosion begins at a localised point of the 
electrode surface (marked with a white circle). Corrosion affects a large area of the electrode surface 
during the hysteresis loop, as shown in Figures 6 c), d), and e). Figure 6 d) shows a point of the 
hysteresis loop and Figure 6 e) shows the end of the test, when the repassivation potential is reached. 
At this point, only a small area of the electrode surface remains unaffected.  
 
3.4.2. Sensitised Alloy 926 
Figure 7 shows the cyclic potentiodynamic curves of sensitised Alloy 926 in the 992 g/L LiBr 
solution at different solution temperatures. All current density values of the cathodic branch increase as 
temperature increases.  
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Figure 7. Cyclic Potentiodynamic curves for sensitised Alloy 926 in the 992 g/L LiBr solutions at 
different temperatures.  
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The current density of the anodic branch increases with temperature, too. The corrosion 
potential values shift towards more positive values with temperature and the pitting potential 
decreases. In the case of sensitised Alloy 926, the anodic peak only appears at 25 ºC; at higher solution 
temperatures (50 ºC and 75 ºC) current density goes on increasing during the passivation interval until 
the pitting potential is reached.  
 
                   
a) Beginning  of the test                                            b)  Ep = 606 mVAg/AgCl 100 μA/cm
2
 
                        
                  
c) 647 mVAg/AgCl13.55 mA/cm
2
                              d) 381 mVAg/AgCl38.74 mA/cm
2 
 
 
e) End of the curveErp = - 49 mVAg/AgCl 0.674 μA/cm
2 
 
Figure 8. Images of the sensitised Alloy 926 surface in the 992 g/L LiBr solution at 25 ºC at different 
moments of the cyclic potentiodynamic test.  The first pit that appears on the surface during the 
pitting potential is marked with a white circle.  
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Images of the electrode surfaces obtained during the electrochemical test at 25 ºC are shown in 
Figure 8. Figure 8 a) shows an image of the sensitised Alloy 926 surface before the test. In this image, 
the electrode surface is completely unaffected. Figure 8 b) shows the electrode surface when pitting 
potential is reached. Like in the unsensitised sample, corrosion begins at a localised point. When the 
corrosion has begun, corrosion affects the entire electrode surface, as shown in Figures 8 c), d), and e). 
During the hysteresis loop (Figure 8d)), the entire surface is affected. At the end of the test the 
corrosion product completely covers the electrode surface (Figure 8 e)), when the repasivation 
potential is reached.  
According to the attack morphology, first, corrosion appears as localised areas, from those 
localised points the corrosion process spreads over the entire surface during the hysteresis loop 
favoured by the corrosion product that catalyses the new corrosion reactions. This behaviour has been 
observed in other works [60-62]. The attack morphology is the same for the unsensitised and sensitised 
material at all temperatures.  
From the cyclic potentiodynamic curves, the different electrochemical parameters: (corrosion 
potential (Ecorr), corrosion current density (icorr), pitting potential (Ep), passivation current density (ip), 
and repassivation potential (Erp) have been obtained for the different temperatures and materials (Table 
1). The most precise determination of the corrosion current density values is by the Tafel extrapolation 
when both the anodic and cathodic branches show linearity. In the present study, some of the 
potentiodynamic curves did not show that necessary linearity. In those cases corrosion current 
densities were determined by the intersection of the cathodic Tafel line with the corrosion potential 
[63].  
 
Table 1. Values of the corrosion potential (Ecorr), corrosion current density (icorr), pitting potential (Ep), 
passivation current density (ipas), repassivation potential (Erp) and repassivation current density 
(irp) for unsensitised and sensitised Alloy 926 in the 992 g/L LiBr solution at the different test 
temperatures.  
 
 Unsensitised Alloy 926 
T (ºC) Ecorr (mVAg/AgCl) icorr (μA/cm
2
) Ep (mVAg/AgCl) ipas (μA/cm
2
) Erp (mVAg/AgCl) irp (A/cm
2
) 
25 - 732 0.14 657 0.65 - 27 0.08 
50 - 378 0.15 589 0.90 - 58 0.05 
75 - 388 0.16 438 1.02 - 141 0.10 
  
 Sensitised Alloy 926 
T (ºC) Ecorr (mVAg/AgCl) icorr (μA/cm
2
) Ep (mVAg/AgCl) ipas (μA/cm
2
) Erp (mVAg/AgCl) irp (A/cm
2
) 
25 - 679 0.32 615 0.90 - 55 0.05 
50 - 416 0.43 486 2.51 - 116 0.08 
75 - 300 0.45 296 2.55 - 124 0.02 
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3.5. Corrosion potential and corrosion current density  
Figure 9 shows the trend of the corrosion potential and corrosion current density values with 
temperature for unsensitised and sensitised Alloy 926 in the 992 g/L LiBr solution.  
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b) Corrosion current density values 
 
Figure 9. Corrosion potential (a) and Corrosion current density (b) values of unsensitised and 
sensitised Alloy 926 in the 992 g/L LiBr solution at different temperatures.  
 
The corrosion potentials present a clear trend to increase with temperature. This increase is 
more noticeable between the temperature of 25 ºC and 50 ºC. Corrosion potential values of 
unsensitised and sensitised Alloy 926 are similar.  
The corrosion current density values of the unsensitised specimen are lower than the values 
obtained for sensitised Alloy 926 at all the solution temperatures.  Furthermore, the corrosion current 
density values of the sensitised specimen increase with the solution temperature, being constant for the 
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unsensitised specimen.  All this indicates that the sensitisation process affects the corrosion of Alloy 
926, because despite the fact that the two specimens have a similar corrosion potential, sensitised 
Alloy 926 shows higher corrosion current densities at all temperatures and corrosion current density is 
related to the corrosion rate of metals. This result is similar to those reported by other researchers for 
sensitised steels in other solutions [64-68].  
The increase in the corrosion potential with temperature seems to be related to the increase in 
the cathodic current density with temperature. In this way, the corrosion potential shifts toward more 
positive values. The trend in the corrosion potential with temperature is similar to the trend in the OCP 
values. 
 
3.6. Pitting corrosion susceptibility 
Pitting potential and passivation current density values are represented in terms of the solution 
temperature in Figure 10.  
 
0.0
0.2
0.4
0.6
0.8
20 30 40 50 60 70 80
T (ºC)
E
p
 (
V
A
g
/A
g
C
l)
Unsensitised Alloy 926 Sensitised Alloy 926
 
a) Pitting potential values 
0.0
0.5
1.0
1.5
2.0
2.5
3.0
20 30 40 50 60 70 80
T (ºC)
i p
a
s(
μ
A
/c
m
2
)
Unsensitised Alloy 926 Sensitised Alloy 926  
b) Passivation current density values 
 
Figure 10. Pitting potential (a) and passivation current density values (b) of unsensitised and sensitised 
Alloy 926 in the 992 g/L LiBr solution at different temperatures. 
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The pitting potential is higher for the unsensitised sample than for the sensitised sample. The 
pitting potential represents the potential limit above which the formation of stable pits begins [53]. It is 
generally agreed that the more noble the value of the pitting potential, the more resistant the metal is to 
pit initiation. Therefore, the localised corrosion resistance drops if Alloy 926 is heated at 825 ºC for 
one hour. Consequently the overall resistance to pitting of Alloy 926 was degraded with heat 
treatment. On the other hand, the pitting potential values diminish with the solution temperature, and 
this decrease is higher in the sensitised specimen.  
Unsensitised and sensitised Alloy 926 present a clear passivation range under all the studied 
conditions. During the passivation range the corrosion rate was determined by the passivation current 
densities, selecting the same potential of the passivation interval (perfect passivity zone) for each test 
and checking the current density value at this point. The results show that passivation current density 
values are higher for sensitised Alloy 926 than for the unsensitised specimen, and that passivation 
current density increases with temperature.  
The increase in the passivation current density and the drop in the pitting potential as a 
consequence of the heat treatment are in agreement with the results obtained in the sensitisation 
characterisation. These results indicated that the chromium carbides observed in the microscopic 
analysis cause the chromium depletion in the areas close to precipitates and subsequently a weaker 
passive film. The differences in the passivation current density are mainly attributable to the difference 
in the minimum level of chromium of depletion zones [10]. These results are similar to those reported 
by other authors for sensitisation processes in other steels [65-67, 69, 70].With regard to the solution 
temperature, the results reveal that the properties of the passive film can be degraded as temperature 
increases. Temperature favours the activity of aggressive anions. Moreover, temperature decreases the 
protective properties of the film. Researchers propose two reasons for this behaviour [71]:  a) the 
porosity of the passive film increases with temperature, b) the passive film undergoes an intrinsic 
modification of its chemical composition and/or physical structure.  The passive film degradation is 
observed in the pitting potential drop and the passivation current density increment. Unsensitised and 
sensitised Alloy 926 are less generalised and localised corrosion resistant as temperature increases. 
This influence of the temperature on the corrosion behaviour of Alloy 926 seems similar to that 
reported by other authors for halide pitting in stainless steels [36, 53, 55, 57, 72].   
 
3.7. Repassivation behaviour  
Figure 11 shows the perfect (Erp - Ecorr) and imperfect (Ep – Erp) passivity intervals, furthermore 
the OCP are indicated over the passivity intervals for every test. The (Erp – Ecorr) difference was 
defined as the perfect passivation zone according to Bellezze [73]. Between these potential values 
pitting corrosion will not initiate and existing pits will not propagate. This difference is lower in 
sensitised Alloy 926 than in unsensitised Alloy 926. In addition to this, the difference is lower as 
temperature increases. The values obtained from the (Ep – Erp) difference, defined as the imperfect 
passivity zone [73], are a measure of the trend of nucleated pitting growth. The trend of the pitting 
potential values is to decrease as a consequence of heat treatment and temperature. Hence, the 
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imperfect passivity zone is larger in the unsensitised specimen than in the sensitised specimen at all 
temperatures.  
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a) 25 ºC 
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b) 50 ºC 
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c) 75 ºC 
 
Figure 11. Perfect (Erp - Ecorr) and imperfect passivity (Ep - Erp) ranges for unsensitised and sensitised 
Alloy 926 in the 992 g/L LiBr solution at the different temperatures. The OCP values are 
marked over the passivation range.  
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The repassivation potential values are more noble than the corrosion potentials for unsensitised 
and sensitised Alloy 926 at all temperatures. The repassivation potential is slightly higher for 
unsensitised Alloy 926 at 25 ºC and 50 ºC than for the sensitised sample and it is similar at 75 ºC. On 
the other hand, the repassivation potential decreases with temperature. All the materials exhibit 
hysteresis loop, as shown in Figures 5 and 7.  Hence, if an eventual breakdown of the passive film 
happens, both materials are able to regenerate it.  
Alloy 926 is passivated in the studied LiBr solution at 25 ºC, 50 ºC, and 75 ºC, since the OCP 
(Figure 4) values are in the passive zone of the potentiodynamic curves (Figures 5 and 7). 
Furthermore, the OCP values are more positive than their corrosion potential values and less positive 
than the repassivation potential values for the unsensitised sample at all temperatures. However, in the 
sensitised sample, OCP values present a trend to go in the imperfect passivity zone as the solution 
temperature increases. The sensitised sample shows higher OCP values than the repassivation potential 
at 50 ºC and 75 ºC. These facts mean that under open circuit conditions, only in the sensitised sample 
at 50 ºC and 75 ºC existing pits could propagate.  
 
 
 
4. CONCLUSIONS  
The conclusions of this research may be summarised as follows: 
1.  Alloy 926 heated at 825 ºC during 1 hour undergoes chromium carbide precipitation in 
the grain boundaries. These carbides are revealed by the etching with oxalic acid or are observed by 
SEM analysis and backscattered electrons. 
2. The precipitation of chromium carbides produces chromium depletion in the adjacent 
areas and the heated Alloy 926 becomes sensitised to intergranular corrosion. This sensitisation can be 
characterised by means of the electrochemical reactivation tests. 
3. The open circuit potential of Alloy 926 in the 992 g/L LiBr solution increases as a 
consequence of the heat treatment and the solution temperature.  
4. The cathodic current density of the potentiodynamic curves of Alloy 926 in the 992 g/L 
LiBr solution increases with temperature, that is, the cathodic reaction rate, which shifts the corrosion 
potential to higher values with temperature. On the other hand, the values of the cathodic current 
density between unsensitised and sensitised Alloy 926 are similar, it being only slight greater for the 
sensitised sample at 25 ºC. 
5. The corrosion current density is higher in the sensitised specimen than in the 
unsensitised one. Therefore, sensitised Alloy 926 is less corrosion resistant.  The corrosion current 
density  increases with the solution temperature in both unsensitised and sensitised Alloy 926 
6. Unsensitised and sensitised Alloy 926 show a passive behaviour in the 992 g/L LiBr 
solutions. Both alloys can repassivate after the breakdown of the passive film. 
7. The pitting potential of Alloy 926 in the 992 g/L LiBr solution is less noble in the 
sensitised material than in the unsensitised material and decreases with temperature. On the other hand, 
the passivation current density is higher for the sensitised specimen. Then, the sensitisation process 
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produces a weaker passive film and reduces resistance to localised corrosion. The passivation current 
density increases with the solution temperature in both unsensitised and sensitised Alloy 926 
8. The corrosion attack begins in localised zones, but during the hysteresis loop corrosion 
damage affects the electrode surface in a generalised way.  
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